Introduction
Modern power systems are interconnected non-linear time varying systems. Stable operation of such a complex system at a given operating equilibrium, sustaining large variety of small and large disturbances depends upon variety of controllers. In spite of the availability of high gain fast excitation controllers, the small signal oscillatory instability or low frequency oscillation remains a major concern in power system operation. In multi-machine systems this is manifested as multi-modal oscillations, which once excited can persist for long period of time and in some cases can cause generators to pull out of synchronism. This thesis is concerned with the design of power system stabilizer to contain these oscillations. The major factors contributing to the oscillatory instability were found to be dependent upon [5] 1. The loading of the generator tie line. 2. Power transfer capability of transmission line. 3. Power factor of the generator (leading power factor operation is more problematic than Lagging power factor operation). 4. The gain and time constant of the AVR.
In interconnected power systems, three different modes of oscillation can be detected [6] .
1. Intra-plant modes in which only the generators in a power plant participate. The oscillation frequencies are generally high in the range of 1.5 to 3.0Hz. 2. Local modes in which several generators in an area participate. The frequencies of oscillations are in the range of 0.8 to 1.8Hz. 3. Inter area modes in which generators over an extensive area participate. The oscillation frequencies are low and in the range of 0.1 to 0.8Hz.
II. Power System Stabilizer
The most cost effective way of countering small-signal oscillatory instability is to use auxiliary controllers called power system stabilizers (PSS) to produce additional damping in the system [5] . Real power systems are nonlinear dynamic systems and as the operating condition changes, so does the system dynamics [4] . A well designed damping controller should ensure that the oscillations are well damped under all operating conditions. Designing an effective PSS for all operating conditions still remains a difficult task due to the following reasons:
1. Large variations in operating conditions. 2. Large variety of disturbances that can occur in power systems during normal operation. 3. Variation in system parameters due to changes in network configuration. 4. Difficulty in working out mathematical models capable of adequately modelling the Generator under various operating conditions. There are different types of controller each having some advantages and disadvantages [7] .
 Conventional Fixed Parameters Controllers  Adaptive Controllers  Fuzzy Logic Controllers  Application of Genetic Algorithm  Robust Control Robust systems are less sensitive to changes in operating conditions and provide adequate damping over a wide operating range.
III.
The Modified Nevanlinna-Pick Theory
To overcome the disadvantages of classical NP theory a Modified Nevanlinna-Pick theory are described below. The general procedure is as follows: u j (a i ) = p i j= n, n-1,...,1 (3.1) As a i is complex it allows us to apply the Nevanlinna-Pick (NP) algorithm for the rotor poles lying in left or right half of s-plane.
2. Select an arbitrary BR function u j+1 (s) and use the interpolation formula compute uj(s).
j= n, n-1,...,1 (3.2) ℷj(s), µj(s) and ɣj(s) are some functions which depend on a i and p i . 6. Having ɣ i and r m (a i ) for each iteration, calculate the Youla Indices from [1] . Repeat steps 4, 5, and 6 till the maximum value of r m (a i ) is found, for which the positiveness of Youla Indices is ensured then go to step 7. 
IV. Modelling Of Power System
Where E qo = E΄ qo -(X q -X΄ d )i do δ 0 ; S m0 ;E΄ q0 ;E fd0 and V t0 denote the values at the initial operating condition.
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Pn(s) = -K A K 2 K 3 S/M(S) (5.15)
V. Power System Stabilizer Design
The theory developed in the preceding section is applied in this section for the design of power system stabilizers for nominal SMIB power system (S=P+jQ=0.4+j0.084p.u. Xe=0.37p.u) [8] . At this operating condition the Heffron-Phillip's constants for the nominal plant whose system parameter are given in Appendix are computed as, The maximum allowable perturbation with which the system stability is guaranteed is dependent upon pole placement. The allowable perturbation for various pole placement of the plant is listed in Table 1 .1. It can be seen that choosing a smaller damping ratio results in larger allowable perturbation for the same plant.
Controllers C 1 (s) to C 5 (s) have been designed for all the desired pole location listed in Table 1 .1 by the proposed method. . Fig.3 shows the response of the plant following a 0.1 pu step change of V ref for each of the five controllers. The plant response is highly oscillatory without a damping controller. A well designed conventional PSS tuned for this operating condition is able to damp the oscillations fairly well. Step 1: Evaluate function D(s) defined in (4.1) for desired poles (a 11 , a 12 ) at -56.47i.
Which satisfies the criteriaD(jω) 1  ω
Step 2: A stable proper transfer is derived from (4. Step 3: following the steps (3 to 6) in the section IV of this paper. The maximum plant perturbation r m (a 1 ) is found to be 0.0113 till the Youla indices becomes positive.
Step 4 Step 5: The value of Pick matrix and Youla indices as given in Table 1 .2 can be derived by eq.3.3
Step 6 Step 7: Replacing u(s) in (4.4) and (4. 
VI. Observation And Result
With the proposed PSS design the damping is least with controller C 1 (s) and maximum with controller C 5 (s). However, the maximum allowable plant perturbation which could be due to unmodelled dynamics or changes in plant operating parameters, is maximum with controller C 1 (s) and minimum with controller C 5 (s). At lower damping (desired poles at -1.156.47i and -26.47i) the performance of the conventional stabilizer is better. At desired pole location of -36.47i the performance of the controllers are comparable. At higher damping the performance of the propose controller is better. 
VII. Conclusion
The Proposed PSS is physically realizable with real coefficients. In the proposed controller design, unlike in the conventional PSS design, there is no need for the computation of appropriate gain and time constants of the stabilizer. The performance of the proposed robust stabilizer is consistently better than that of a conventional PSS under all operating and system conditions for different types of disturbances.
The greatest advantage of the proposed stabilizer is that there is no need for tuning of stabilizers constants. On the other hand, the design of conventional PSS requires considerable expertise and experience for the selection and tuning of PSS and washout circuit parameters. The proposed stabilizer design based on modified NP theory has the added advantage that the close loop system performance is an integral part of design process. The controller also guarantees system stability so long the plant uncertainty is limited to the uncertainty bound function. The uncertainty is however unstructured and includes variation in plant parameters and modelling errors within limits. The uncertainty bound within which the proposed PSS is effective depends upon the choice of the nominal plant for PSS design.
VIII. Appendix
This system data is taken from [8] Machine Data: Xd= 1.863, X'd= 0.657, T'do= 6. 
